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(54) WWW PROXY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable an efficient 
cache processing and to reduce the load on a network 
by performing the cache process which is fast, efficient, 
and reliable and prereading WWW data that a user 
requests with high reliability. 

SOLUTION: When a WWW browser 101 sends a request 
to the WWW proxy device 102, a cache decision means 
103 receives the request. The cache decision means 
103 passes the URL of requested WWW data to a 
totalizing and analyzing means 106, which totalizes it as 
an access frequency. The cache decision means 103 
inquires whether the requested WWW data are cached 
of a cache memory means 104 and a cache disk means 
105. When the data are cached, the cache decision 
means 103 sends the result to the WWW browser 101. 
Furthermore, the requested WWW data are pre-read. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the WWW proxy equipment which carries out the substitute acquisition of the WWW 
data from WWW server equipment by the request from a WWW browser The memory means for 
caches and the disk means for caches for this WWW proxy equipment to memorize WWW data 
temporarily, A total / analysis means to total and analyze the log data of the WWW data transfer 
on a network, It judges whether these WWW data are memorized with this memory means for 
caches, or this disk means for caches based on the contents of an input means to input the 
directions from a user, and this input means and this total / analysis means. Depend and write 
in this memory means for caches of these WWW data, or this disk means for caches, and it 
reads. Or the cache judging means which acquires these WWW data from high order WWW proxy 
equipment or WWW server equipment is provided. This cache judging means carries out the 
cache of these WWW data that should usually be memorized to this memory means for caches. 
WWW proxy equipment characterized by carrying out the cache only of the WWW data which 
fulfill fixed conditions to this disk means for caches about the WWW data with which it 
overflowed by the permutation of the cache data of this memory means for caches. 
[Claim 2] WWW proxy equipment with which this WWW proxy equipment is characterized by only 
the WWW data of the high order of the access frequency of only the log data of latest fixed 
period performing cache processing in WWW proxy equipment according to claim 1 among the 
log data totaled by this total / analysis means. 

[Claim 3] the WWW proxy equipment characterize by for the above-mentioned fixed conditions 
judge whether the cache of the WWW data with which it overflowed by the permutation of the 
cache data of this memory means for caches be carry out to this disk means for caches in 
WWW proxy equipment according to claim 1 or 2 to be the high orders of the access frequency 
of these WWW data totaled by total / analysis means total and analyze the log data of the WWW 
data transfer on a network . 

[Claim 4] WWW proxy equipment characterized by the above-mentioned fixed conditions of 
judging whether the cache of the WWW data with which it overflowed by the permutation of the 
cache data of this memory means for caches being carried out to this disk means for caches in 
WWW proxy equipment according to claim 1 or 2 being the contents of an input of this input 
means to input the directions from a user. 
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LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the WWW proxy equipment which performs 
cache processing of the WWW data which acquired the WWW data of the target server and were 
acquired in the substitute in response to a user's request on WWW (World Wide Web). 
[0002] 

[Description of the Prior Art] The WWW network system using WWW proxy equipment The WWW 
proxy 1 402 which was generally constituted like drawing 14 and received the request from the 
WWW client 1401 by the side of a user The requested WWW data are acquired from WWW1405 
target server in a substitute. It memorizes to cache equipment 1403, and when the WWW data 
memorized to cache equipment 1403 are requested after that by the client 1401 by the side of 
a user, the WWW client by the side of a user is answered in the WWW data in cache equipment 
1403. 

[0003] Under the present circumstances, although a disk unit is usually used as cache 
equipment "Norifumi Nishikawa, Takafumi Hosokawa and Yasuhide Mori and Kenichi Yoshida, 
Hiroshi Tsuji and Memory-based architecture for distributed WWW caching proxy and 
ComputerNetworks And ISDN Systems As stated to (30) 1-7 (1998) pp.205-214" The attempt 
which is going to accelerate the writing of WWW data and read-out, using a memory apparatus 
as cache equipment occurs. 

[0004] Moreover, about the read-ahead approach which acquires the WWW data of the 
reference place of the WWW data requested by the user before a user requests, all the WWW 
data currently referred to are acquired and it stores in the cache. If a user requests the data of 
a reference place, the time amount which the reference by the side of a user takes will be 
sharply shortened by answering a letter in the WWW data immediately stored in the cache. 
[0005] 

[Problem(s) to be Solved by the Invention] In the WWW proxy equipment of the above- 
mentioned Prior art, since the writing to the cache equipment of WWW data and the rate of 
read-out become a low speed about the case where only a disk unit is used as cache 
equipment, there is a problem that cache processing and transmission of the WWW data to a 
user take time amount. 

[0006] Moreover, while the writing to cache equipment and the rate of read-out become a high 
speed about the case where only a memory apparatus is used as cache equipment, there is a 
problem that the WWW data in a cache will disappear, at the time of the failure the memory 
itself is hard to use as mass cache equipment since it is expensive compared with a disk. 
[0007] Moreover, in order that all the WWW data of the reference place of the WWW data with 
which all the WWW data of the reference place of the requested WWW data were predicted or 
requested may also perform a read ahead of the WWW data currently referred to further about 
the read-ahead approach, many low WWW data of possibility that a user will request 
succeedingly are also predicted, and have the problem that where of a network load increases 
as a result. 
[0008] 
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[Means for Solving the Problem] In order to solve the technical problem of the above- 
mentioned conventional technique, the WWW proxy equipment in this invention The memory 
means for caches and the disk means for caches for memorizing WWW data temporarily, A 
total / analysis means to total and analyze the log data of the WWW data transfer on a network, 
It judges whether these WWW data are memorized with this memory means for caches, or this 
disk means for caches based on the contents of an input means to input the directions from a 
user, and this input means and this total / analysis means. The writing by this memory means 
for caches, or this disk means for caches and the cache judging means which reads or acquires 
these WWW data from high order WWW proxy equipment or WWW server equipment of these 
WWW data, It is characterized by providing the control management tool which carries out 
control management of this WWW proxy equipment using the database and this database for 
carrying out control management of the WWW proxy equipment, and the read-ahead means 
which predicts the WWW data of the reference place of the requested WWW data. 
[0009] Namely, this invention is set to the WWW proxy equipment which carries out the 
substitute acquisition of the WWW data from WWW server equipment by the request from a 
WWW browser. The memory means for caches and the disk means for caches for this WWW 
proxy equipment to memorize WWW data temporarily, A total / analysis means to total and 
analyze the log data of the WWW data transfer on a network, It judges whether these WWW data 
are memorized with this memory means for caches, or this disk means for caches based on the 
contents of an input means to input the directions from a user, and this input means and this 
total / analysis means. The writing and the cache judging means which reads or acquires these 
WWW data from high order WWW proxy equipment or WWW server equipment by this memory 
means for caches or this disk means for caches of these WWW data are provided. 
[0010] Furthermore, this cache judging means is characterized by carrying out the cache of 
these WWW data that should usually be memorized to this memory means for caches, and 
carrying out the cache only of the WWW data which fulfill fixed conditions to this disk means for 
caches about the WWW data with which it overflowed by the permutation of the cache data of 
this memory means for caches. 

[001 1] Furthermore, it is characterized by only the WWW data of the high order of the access 
frequency of only the log data of latest fixed period performing cache processing among the log 
data by which this WWW proxy equipment was totaled with this total / analysis means, as for 
this invention. 

[0012] Furthermore, this invention is characterized by the above-mentioned fixed conditions of 
judging whether the cache of the WWW data with which it overflowed by the permutation of the 
cache data of this memory means for caches being carried out to this disk means for caches 
being the high orders of the access frequency of these WWW data totaled by total / analysis 
means to total and analyze the log data of the WWW data transfer on a network. 
[0013] Furthermore, this invention is characterized by the above-mentioned fixed conditions of 
judging whether the cache of the WWW data with which it overflowed by the permutation of the 
cache data of this memory means for caches being carried out to this disk means for caches 
being the contents of an input of this input means to input the directions from a user. 
[0014] Furthermore, it carries out that this invention carries out the control management of this 
cache judging means by performing the directions with which a database for this WWW proxy 
equipment to carry out control management of the WWW proxy equipment provides, the control 
management tool which carries out control management of this WWW proxy equipment using 
this database provides in this interior of WWW proxy equipment, or the exterior, and this control 
management tool stops processing of this cache judging means if needed as the description. 
[0015] Furthermore, this invention possesses the decentralized-control means which this WWW 
proxy equipment distributes further the WWW data from which substitute acquisition was 
requested to high order WWW proxy equipment, and carries out substitute processing from a 
WWW browser, and is characterized by to control this cache judging means by directing the 
request to the high order WWW proxy equipment in which this decentralized-control means 
carries out substitute processing for this cache judging means. 
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[0016] This invention furthermore, this WWW proxy equipment and this high order WWW proxy 
equipment Provide the database for carrying out control management of the WWW proxy 
equipment, and the control management tool which carries out control management of this 
WWW proxy equipment and this high order WWW proxy equipment using this database is 
provided in this interior of WWW proxy equipment, or the exterior. The directions this whose 
control management tool stops processing of this cache judging means of this WWW proxy 
equipment and this high order WWW proxy equipment if needed, Or it is characterized by 
carrying out control management of this cache judging means of this WWW proxy equipment and 
this high order WWW proxy equipment by making a dynamic change of this database of this 
WWW proxy equipment and this high order WWW proxy equipment. 

[0017] Furthermore, this decentralized control means that distributes further the WWW data 
from which substitute acquisition was requested to high order WWW proxy equipment, and 
carries out substitute processing from a WWW browser this invention A numerical conversion 
means to change the domain name part of URL of these WWW data into a numeric value using a 
Hash Function, A distributed-processing directions means to request processing of these WWW 
data from the high order WWW proxy equipment corresponding to this numeric value is provided. 
This distributed-processing directions means is characterized by controlling this cache judging 
means by directing the request to the high order WWW proxy equipment which carries out 
substitute processing for this cache judging means. 

[0018] Furthermore, it is characterized by this invention controlling this cache judging means, 
when a read-ahead means by which this WWW proxy equipment or this high order WWW proxy 
equipment predicts the WWW data of the reference place of the requested WWW data is 
provided and this read-ahead means directs a request for this cache judging means. 
[0019] Furthermore, this invention possesses the read-ahead control means to which only 
these WWW data with which this read-ahead means that predicts the WWW data of the 
reference place of the requested WWW data fills fixed conditions predict, and when this read- 
ahead control means directs a request for this cache judging means, it is characterized by 
performing read-ahead control of this cache judging means. 

[0020] Furthermore, this invention is characterized by to control a read ahead of this cache 
judging means by carrying out the directions which request only these WWW data whose access 
frequency where this read-ahead control means that controls a read ahead of the WWW data of 
the reference place of the requested WWW data was totaled by total / analysis means total and 
analyze the log data of the WWW data transfer on a network is a high order to this cache 
judging means. 

[0021] Furthermore, this read-ahead means that is WWW data of the reference place of the 
requested WWW data and that is performed by reading the point this invention A significance 
judging means to judge the significance of the user who requested WWW data is provided. This 
significance judging means It is characterized by providing the significance database which 
described each user's significance, and judging this user's significance using this significance 
database. This read-ahead control means is characterized by controlling a read ahead of this 
cache judging means by directing a request for this cache judging means using the judgment 
result by this significance judging means. 

[0022] Furthermore, this invention is characterized by this read-ahead control means 
controlling a read ahead of this cache judging means by directing a request for this cache 
judging means using the access frequency totaled by the judgment result by this significance 
judging means, and this total / analysis means. 

[0023] Usually, there is an operation that cache processing that a cache hit ratio is high can 
perform at high speed, by carrying out the cache of the WWW data which should be memorized 
to the memory means for caches with a cache judging means, and carrying out the cache only 
of the WWW data which correspond to the contents of the total / analysis means, or the 
contents of an input by the input means about the WWW data with which it overflowed by the 
permutation of the cache data of the memory means for caches to the disk means for caches. 
[0024] Moreover, there is an operation that the load of cache processing that a cache hit ratio 
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is high, and a network can be reduced, by directing a read ahead of only the WWW data with 
which the read-ahead means which predicts the WWW data of the reference place of the 
requested WWW data corresponds to the contents of the total / analysis means. 
[0025] 

[Embodiment of the Invention] Hereafter, an example of the gestalt of operation of this 
invention is concretely explained based on a drawing. 

[0026] First, the example of a physical configuration of the WWW proxy equipment of this 
invention is explained using drawing 15 . 

[0027] In the physical block diagram of drawing 15 the WWW proxy equipment 1501 of this 
invention All processing programs The disk unit 1504 which stores the processor 1502 to 
perform, the memory apparatus 1503 which memorizes temporarily the data used for activation 
of a processing program, a program, data, etc., the input device 1 505 which incorporates the 
input from a user inside equipment, WWW data with the exterior And the situation of CCE 1506 
which transmits and receives a control signal, the memory apparatus 1507 for caches which 
memorizes the WWW data which should be carried out a cache, the disk unit 1508 for caches 
which stores the WWW data which should be carried out a cache, and WWW proxy equipment of 
operation, a load profile initiation, And the database for the supervisory control which is 
recording the number and the address of high order WWW proxy equipment is used. It has 
control management equipment 1509 which always supervises WWW proxy equipment and high 
order WWW proxy equipment, and equipments other than control management equipment 1509 
are mutually connected in the WWW proxy equipment 1501 interior through the internal 
communication bus 1510. 

[0028] Moreover, CCE 1506 is connected to external networks, such as the Internet, through 
the external communication bus 1511. Control management equipment 1509 is connected with a 
communication controller 1506 through the external communication bus 1511. 
[0029] Next, the principle of the WWW proxy equipment in this invention is explained using 
drawing 1 , drawing 2 , drawing 3 , drawing 4 f and drawing 1 5 . 

[0030] Drawing 1 is drawing showing the principle of the WWW proxy equipment by this 
invention, and drawing 2 is drawing showing the easy principle of distributed processing 
performed using the WWW proxy equipment by this invention, and the WWW proxy equipment by 
this invention two or more. 

[0031] WWW browser 101 is a WWW client which acquires and displays WWW data, such as a 
hypertext on WWW, and image data, and is connected with a communication controller 1506 
through the external communication bus 1511. 

[0032] WWW proxy equipment 102 is equipment which generally requests to 100, such as the 
Internet, in the substitute of WWW browser 101. 

[0033] The cache judging means 103 receives the request from WWW browser 101. It judges 
whether the cache of the requested WWW data is carried out by the memory means 1 04 for 
caches, or the disk means 105 for caches. When the cache is carried out, the WWW data is 
returned to WWW browser 101. The WWW data acquired while acquiring WWW data from WWW 
servers in 100, such as the Internet, and returning WWW data to WWW browser 101, when a 
cache was not carried out with the memory means for caches Or it judges whether the cache 
of the WWW data with which it overflowed by the permutation of the cache data of the memory 
means for caches is carried out with the disk means for caches. When carrying out a cache, it is 
a means to perform the directions which carry out a cache to the memory means 104 for 
caches, or the disk means 105 for caches, and it has a processing program in a disk unit 1504, 
and a processor 1502 performs actual processing. 

[0034] The memory means 104 for caches with directions of the cache judging means 103 It is 
a means to store WWW data in the memory for caches, or to pass the WWW data stored in the 
memory for caches. Have a processing program in a disk unit 1504, and a processor 1502 
performs actual processing. The WWW data received through CCE 1506 are transmitted to a 
memory apparatus 1503. Once transmitting the WWW data with which it overflowed by the 
cache data permutation by LRU to a memory apparatus 1 503, The WWW data received in the 
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memory apparatus 1503 are memorized in the memory apparatus 1507 for caches, and the 
WWW data in the memory apparatus 1 507 for caches are transmitted to a communication 
controller 1506. 

[0035] The disk means 105 for caches with directions of the cache judging means 103 Store the 
WWW data with which it overflowed by the cache data permutation of the memory means 104 
for caches in the disk for caches, or It is a means to pass the WWW data stored in the disk for 
caches to the cache judging means 103. Have a processing program in a disk unit 1504, and a 
processor 1502 performs actual processing. The WWW data received through CCE 1506 are 
transmitted to a memory apparatus 1503, and, finally it memorizes in the disk unit 1508 for 
caches, and the WWW data in the disk unit 1508 for caches are transmitted to CCE 1506. 
[0036] Total / analysis means 1 06 receives the log data of the WWW data requested from WWW 
browser 101 from the cache judging means 103, is a means which totals and analyzes log data 
and is held as access frequency, and has a processing program and access frequency data in a 
disk unit 1504, and a processor 1502 performs actual processing. 

[0037] Furthermore, total / analysis means 106 totals also about the log data of only latest 
fixed period, and is held as latest access frequency, and when being beforehand set up using 
the access frequency usually totaled with all log data so that the latest access frequency may 
be used as conditions for cache processing, the latest access frequency is also used for it. 
[0038] The input means 107 holds URL (Uniform Resource Locator), a domain name, etc. of 
WWW data which should be carried out a cache with the directions from a user, it is a means to 
direct the contents for the cache judging means 103, and processes with an input device 1505 
and holds the inputted data in the disk unit 1504. 

[0039] The decentralized control means 108 is a means to direct to the cache judging means 
103, as the request from WWW browser 101 is distributed to further two or more high order 
WWW proxy equipments 200 and processing is requested, and it has a processing program in a 
disk unit 1504, and a processor 1502 performs actual processing. 

[0040] A database 109 is a management information base which recorded the number and the 
address of the load of WWW proxy equipment 101, or a situation of operation and high order 
WWW proxy equipment 200, it is held in a disk unit 1504 and control management equipment 
1509 performs read-out and writing through a communication controller 1506. 
[0041] The control management tool 110 always supervises the situation of WWW proxy 
equipment 101 of operation using a database 109, is a means for a load to be expensive or to 
direct processing termination or processing request termination, and modification of high order 
WWW proxy equipment 200 to the cache judging means 103 of the WWW proxy equipment 102 
which the failure has generated, and is in control management equipment 1509. 
[0042] As for the read-ahead means 1 1 1, the cache judging means 103 WWW data acquired 
from 100, such as the Internet, reception, URL currently referred to when the WWW data is a 
hypertext is read. It is a means to perform the directions which acquire the WWW data shown by 
the URL to the cache judging means 103. It has a processing program in a disk unit 1504, the 
acquired WWW data are stored temporarily at a memory apparatus 1 503, and a processor 1 502 
performs processing of the URL readout from WWW data, and WWW data acquisition directions. 
[0043] It becomes possible to raise implementation of high-speed cache processing, and the hit 
ratio of a cache by usually carrying out the cache of the WWW data which should be memorized 
to the memory means for caches, and carrying out the cache only of the WWW data which fulfill 
fixed conditions to the disk means for caches about the WWW data with which it overflowed by 
the permutation of the cache data of the memory means for caches. 

[0044] Moreover, even when the inclination of WWW data for a user to want to acquire only the 
WWW data of the high order of the access frequency of the log data of latest fixed period by 
performing cache processing changes, you can make it reflected in the WWW data which are 
carrying out the cache of the change, and improvement in the hit ratio of a cache and network 
load reduction are attained as a result. 

[0045] Moreover, about the WWW data with which it overflowed by the permutation of the cache 
data of the memory means for caches, by carrying out the cache only of the WWW data of the 
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high order of access frequency to the disk means for caches, the high WWW data of possibility 
of being requested can be held and improvement in the hit ratio of a cache and network load 
reduction are attained as a result. 

[0046] Moreover, by carrying out the cache only of the WWW data which agree by the contents 
of an input of an input means to input the directions from a user, about the WWW data with 
which it overflowed by the permutation of the cache data of the memory means for caches to 
the disk means for caches, the WWW data which a user wants to acquire can be held and 
improvement in the hit ratio of a cache and network load reduction are attained as a result. 
[0047] Moreover, it becomes possible to prevent the failure of WWW proxy equipment by a 
control management tool's always supervising the situation of WWW proxy equipment of 
operation, and a load profile initiation, and performing the directions which stop processing 
suitably when the load of WWW proxy equipment is expensive. 

[0048] Moreover, when a user requests a reference place succeedingly by predicting the WWW 
data of the reference place of the requested WWW data, it becomes possible to answer a high 
speed in the corresponding WWW data. 

[0049] Moreover, the improvement in the load distribution of WWW proxy equipment and the hit 
ratio of a cache and network load reduction are attained by distributing further to two or more 
high order WWW proxy equipments, and requesting processing with a decentralized control 
means. 

[0050] Moreover, more efficient distributed processing becomes possible by it not only stopping 
processing suitably, but [ when the load of WWW proxy equipment and high order WWW proxy 
equipment is expensive, ] a control management tool's always supervising the situation of WWW 
proxy equipment and high order WWW proxy equipment of operation, and a load profile initiation, 
and changing the database for control management dynamically and directing not to request 
processing from the high high order WWW proxy equipment of a load beforehand. 
[0051] Drawing 3 is drawing showing the principle about the decentralized control means of the 
WWW proxy equipment by this invention. The numerical conversion means 301 receives URL of 
the request from WWW browser 101 from the cache judging means 103, changes the domain 
name section of the URL into a numeric value by the Hash Function, is a means to pass the 
numeric value to the distributed-processing directions means 302, and has a processing 
program in a disk unit 1504, and a processor 1502 performs actual processing. 
[0052] The distributed-processing directions means 302 is a means to direct to the cache 
judging means 103, as the WWW proxy equipment corresponding to the numeric value received 
from the numerical conversion means 301 is chosen and substitute processing is carried out to 
selected WWW proxy equipment, and it has a processing program in a disk unit 1504, and a 
processor 1 502 performs actual processing. 

[0053] By carrying out control and management of distributed processing with a distributed- 
processing directions means, improvement in the speed of a distributed-processing request and 
the load distribution of the high order WWW proxy equipment by URL become possible. 
[0054] Drawing 4 is drawing showing the principle about the read-ahead means by this 
invention. It judges whether it is a hypertext, when it is a hypertext, URL of the WWW data of 
the reference place is analyzed, further, with the directions from total / analysis means 106 or 
the significance judging means 403, it is a means to direct to the cache judging means 103, and 
has a processing program in a disk unit 1 504 so that it may predict, and the read-ahead control 
means 401 reads the WWW data which the cache judging means 103 acquired, and a processor 
1502 performs actual processing. 

[0055] The significance database 402 is a database which described the significance of the user 
who requests by WWW browser 101, and is held in a disk unit 1504. 

[0056] Here, drawing 12 is drawing showing the example of the significance database 402, and 
the significance database 402 has described the height of significance 1 202 to User Information 
1201 like drawing 12 . User Information in a request header, User Information in the case of 
proxy authentication, etc. are used for User Information 1201. Next, the significance judging 
means 403 judges the significance of the user who requests by WWW browser 101 using the 
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significance database 402, is a means to pass the judgment result to the read-ahead control 
means 401, and has a processing program in a disk unit 1504, and a processor 1502 performs 
actual processing. 

[0057] In consideration of a user's significance and access frequency which were requested, the 
load reduction of the network by read ahead of only the high WWW data of possibility that offer 
of the service according to a user's significance will be requested of a read-ahead control 
means is attained by predicting only the WWW data of the high order of access frequency in the 
WWW data of the reference place of the WWW data which the user judged that is important 
requested. 

[0058] Hereafter, actuation of the WWW proxy equipment by this invention is explained about 
the case where two or more WWW proxy equipments are used like the case where it uses 
independently, and drawing 2 , like drawing 1 . 

[0059] Henceforth, the control management tool 1 1 0 always supervises the load and the 
situation of operation of WWW proxy equipment 102, in all cases, when it is judged that the load 
is going up, the termination of processing directs to a means correspond, or a database 109 
shall be changed so that the processing request to the high order WWW proxy equipment 200 
which has a means correspond may not be performed, and an error message shall return to 
WWW browser 101 if needed. 

[0060] When using WWW proxy equipment independently like drawing 1 , the flow of processing 
becomes like drawing 5 . 

[0061] First, if WWW browser 101 requests to WWW proxy equipment 102, the cache judging 
means 103 will receive a request (step S501). The cache judging means 103 makes total / 
analysis means 106 total URL of the requested WWW data as delivery and access frequency 
(step S502). Next, the cache judging means 103 asks the memory means 104 for caches, and 
the disk means 105 for caches whether the cache of the requested WWW data is carried out by 
the memory means 104 for caches, and the disk means 105 for caches (step S503). 
[0062] In step S503, when judged with the cache being carried out, the cache judging means 
103 transmits the corresponding WWW data to WWW browser 101 (step S506). Furthermore, 
about the requested WWW data, read-ahead processing is performed (step S507), and it ends. 
About read-ahead processing of step S507, it mentions later by drawing 7 . 
[0063] In step S503, when judged with a cache not being carried out, the cache judging means 
103 acquires the requested WWW data from 101, such as the Internet, (step S504). Next, the 
cache judging means 103 performs cache processing of the acquired WWW data (step S505). 
About cache processing of step S505, it mentions later by drawing 6 . 

[0064] Furthermore, the cache judging means 103 transmits the acquired WWW data to WWW 
browser 101 (step S506), about the acquired WWW data, performs read-ahead processing (step 
S507), and is completed. 

[0065] Drawing 6 explains the cache procedure (step S505) in drawing 5 . 

[0066] First, it asks whether use the cache judging means 103 for total / analysis means 106 as 
conditions for cache processing of the access frequency of latest fixed period (step S601). 
When using as conditions for cache processing of the access frequency of latest fixed period, it 
is asked to total / analysis means 106 whether URL of the acquired WWW data is URL of the 
high order of the access frequency of latest fixed period (step S602). If URL of the acquired 
WWW data is not URL of the high order of the latest access frequency, cache processing of 
WWW data will not be performed but it will end. 

[0067] Here, the total approach of the access frequency at the time of making latest fixed 
period into seven days is shown in drawing 1 1 . In the example of drawing 1 1 , the log data 
1 101-1 107 for a day from Sunday to Saturday are updated for every day (step S1 108), the log 
data 1 101-1 107 of each day of the week are totaled (step S1 109), and it considers as the 
access frequency 1110 for seven days. 

[0068] In the step S601 when URL of the acquired WWW data is the high order of the access 
frequency of latest fixed period When not using as conditions for cache processing of the latest 
access frequency, The memory means 104 for caches is deleted from the inside of the memory 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje 



2007/09/18 



JP,2000-207270,A [DETAILED DESCRIPTION] 



8/10 s<— V 



for caches at the same time it transmits the oldest WWW data to the cache judging means 103, 
after being referred to at the end based on a LRU cache data permutation algorithm. The cache 
judging means 103 carries out the cache of the acquired WWW data to the memory means 104 
for caches at delivery and a memory apparatus (step S603). 

[0069] Next, the cache judging means 103 asks each means whether the fixed conditions which 
carry out the cache of the WWW data with which it overflowed by the permutation of the cache 
data of the memory means 1 04 for caches to the disk means for caches are the access 
frequency by total / analysis means 106, or they are the contents of an input of the input 
means 107 (step S604). 

[0070] When the above-mentioned fixed conditions are what is depended on the access 
frequency by total / analysis means 106, the cache judging means 103 It is asked to total / 
analysis means 106 whether URL of WWW data which overflowed by the permutation of the 
cache data of the memory means 104 for caches is URL of the high order of access frequency 
(step S605). If it is URL of the high order of access frequency, the cache of the WWW data with 
which it overflowed by the permutation of the cache data of the memory means 104 for caches 
will be carried out to the disk means 105 for caches at delivery and a disk unit. It will end, if it is 
not URL of the high order of access frequency. 

[0071] When the above-mentioned fixed conditions are the contents of an input by the input 
means 107, moreover, the cache judging means 103 It is asked to the input means 107 whether 
URL of WWW data which overflowed by the permutation of the cache data of the memory 
means 104 for caches corresponds to the contents of an input (step S606). If it corresponds to 
the contents of an input, the cache of the WWW data with which it overflowed by the 
permutation of the cache data of the memory means 104 for caches will be carried out to the 
disk means 105 for caches at delivery and a disk unit. It ends, if it does not correspond to the 
contents of an input. 

[0072] Drawing 7 explains the read-ahead procedure (step S507) in drawing 5 . 
[0073] First, the read-ahead control means 401 reads the WWW data which the cache judging 
means 103 acquired, and passes the information of the user who requested to the significance 
judging means 403. The significance judging means 403 investigates the information of the user 
who received in the significance database 402 (step S701), and returns a users significance to 
a read-ahead control means. When a user's significance is low, the read-ahead control means 
401 does not perform processing of a read ahead, but is ended, and when a users significance 
is high, it judges whether the acquired WWW data are a hypertext (step S702). 
[0074] When the acquired WWW data are not a hypertext, processing is ended, and when it is a 
hypertext, URL of the WWW data which WWW data are referring to is read in order (step S703). 
Next, the read-ahead control means 401 asks total / analysis means 106 whether read URL is 
URL of the high order of the access frequency of total / analysis means 106 (step S704), and 
when judged with it not being the high order of access frequency, it ends it. 

[0075] In step S704, when judged with Above URL being the high order of access frequency, the 
read-ahead control means 401 asks whether the cache of the WWW data which should be 
acquired is carried out by the memory means 104 for caches, or the disk means 105 for caches 
through the cache judging means 103 (step S503). 

[0076] In step S503, when the cache of the WWW data which should be acquired is not carried 
out, the read-ahead control means 401 carries out the directions which acquire the WWW data 
of Above URL to the cache judging means 103 (step S705), and a cache judging means performs 
cache processing of WWW data in which 103 acquired and (step S706) acquired servers of 100, 
such as the Internet, to WWW data (step S505). 

[0077] When the cache of the WWW data which should be acquired is carried out in step S503, 
and when cache processing of the acquired WWW data is completed in step S505, the read- 
ahead control means 401 investigates in order URL of the reference place of the WWW data 
acquired first, and investigates whether there is URL of the WWW data with which the judgment 
of whether to predict is not performed (step S707). 

[0078] In step S707, if the judgment of whether to predict about all reference WWW data is 
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performed, read-ahead processing will be ended. If there are [ whether it predicts and or not ] 
non-judged reference WWW data, return and processing not more than it will be repeated to 
step S703. 

[0079] Like drawing 2 or drawing 3 , the procedure of processing in the case of using two or 
more WWW proxy equipments 102 hierarchical is shown in drawing 8 . 

[0080] If a request is performed by WWW browser 101 to WWW proxy equipment 102, the cache 
judging means 103 will receive a request (step S501). The cache judging means 103 makes 
total / analysis means 106 total URL of the requested WWW data as delivery and access 
frequency (step S502). Next, the cache judging means 1 03 asks whether the cache of the 
requested WWW data is carried out by the memory means 104 for caches, and the disk means 
1 05 for caches (step S503). 

[0081] In step S503, when judged with the cache being carried out, the corresponding WWW 
data are transmitted to WWW browser 101 (step S506). Furthermore, about the requested WWW 
data, read-ahead processing is performed (step S507), and it ends. 

[0082] In step S503, when judged with a cache not being carried out, the cache judging means 
1 03 requests acquisition of the requested WWW data from one of the high order WWW proxy 
equipment 200 (step S801). About step S801, it mentions later. 

[0083] Next, from a cache judging means 103 of high order WWW proxy equipment 303 by which 
acquisition of WWW data was requested, the cache judging means 103 acquires WWW data (step 
S802), and performs cache processing of the acquired WWW data (step S505). Henceforth, the 
acquired WWW data are transmitted to WWW browser 101 like drawing 5 (step S506), and read- 
ahead processing is performed (step S507), and it ends. 

[0084] Next, step S801 in drawing 8 is explained in full detail by drawing 9 . First, the cache 
judging means 103 passes URL of the requested WWW data to the numerical conversion means 
301 within the decentralized control means 108 (step S901). The numerical conversion means 

301 applies a Hash Function to the domain name section of received URL, and changes it into a 
numeric value (step S902). 

[0085] Although some approaches of changing into a numeric value are considered, the value of 
the character code of URL shall be simply added as an example here. The numerical conversion 
means 301 passes the changed numeric value to the distributed-processing directions means 

302 (step S903). The distributed-processing directions means 302 chooses one of the high 
order WWW proxy equipment 200 corresponding to the received numeric value (step S904). 
Although some approaches of selection here of high order WWW proxy equipment 200 are 
considered, the numeric value received as an example here is divided by the number of high 
order WWW proxy equipment 200, and high order WWW proxy equipment is made to correspond 
with a value not much. 

[0086] For example, 0, 1,2, 3, and a figure are assigned to the WWW proxy equipments 1301- 
1304 of a high order like drawing 1 3 , respectively. The numerical conversion means 301 
receives URL from the cache judging means 103 (step S1305). When it is presupposed that 
received URL was changed into numerical 13 (step S1306), So that delivery (step S1307) and 
the distributed-processing directions means 302 may calculate a value 1 for the distributed- 
processing directions means 302 not much (step S1308) and numerical 13 may be requested to 
it to the high order WWW proxy equipment to which 1 was assigned High order WWW proxy 
equipment is chosen by what (step S1309) is directed for the cache judging means 103. 
[0087] Next, it directs that the distributed-processing directions means 302 requests 
acquisition of WWW data to selected high order WWW proxy equipment 303 for the cache 
judging means 103, and the cache judging means 103 requests the WWW data which should be 
acquired to the cache judging means 103 of selected high order WWW proxy equipment 303 
(step S905). 

[0088] Next, selected high order WWW proxy equipment 303 acquires the requested WWW data 
(step S906). About step S906, it mentions later. 

[0089] Furthermore, high order WWW proxy equipment 303 transmits the acquired WWW data to 
the cache judging means 103 of low-ranking WWW proxy equipment 102 (step S907), and is 
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completed. 

[0090] Next, step S906 in drawing 9 is explained in full detail by drawing 10 . The WWW proxy 
equipment 303 of the selected high order receives the request performed by the cache judging 
means 103 of WWW proxy equipment 102 with the cache judging means 103 of WWW proxy 
equipment 303 (step S1001). 

[0091] The cache judging means 103 of WWW proxy equipment 303 makes total / analysis 
means 106 of WWW proxy equipment 303 total URL of the requested WWW data as delivery and 
access frequency (step S502). Next, the cache judging means 103 of WWW proxy equipment 303 
asks whether the cache of the requested WWW data is carried out by the memory means 104 
for caches of WWW proxy equipment 303, and the disk means 105 for caches (step S503). 
[0092] In step S503, when judged with the cache being carried out, the corresponding WWW 
data are transmitted to the cache judging means 103 of low-ranking WWW proxy equipment 102 
(step S1002). Furthermore, about the requested WWW data, read-ahead processing is performed 
(step S507), and it ends. 

[0093] In step S503, when judged with a cache not being carried out, the cache judging means 
103 of WWW proxy equipment 303 acquires the requested WWW data from WWW servers of 100. 
such as the Internet, (step S504). Next, the cache judging means 103 of WWW proxy equipment 
303 performs cache processing of the acquired WWW data (step S505). 

[0094] Furthermore, the cache judging means 103 of WWW proxy equipment 303 transmits the 
acquired WWW data to the cache judging means 103 of low-ranking WWW proxy equipment 102 
(step S1002), about the acquired WWW data, performs read-ahead processing (step S507), and 
is completed. 
[0095] 

[Effect of the Invention] According to the WWW proxy equipment of this invention, reliable 
cache processing can be efficiently performed at high speed by using together a memory 
apparatus and a disk unit as cache equipment. 

[0096] Moreover, about read-ahead processing, when only the high WWW data of possibility that 
a user will request carry out read-ahead processing, more efficient cache processing and 
reduction of a network load are realizable. 



[Translation done.] 
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air l iassf- ?K-z.zm^x suL—rasHK 

Umt- <7)*^£fir 3 £ k t J: OIS^-v y * 

m^&nmiA-nmwz'n o^t tftWit-rh i>cox- 

[00 2 2] ££>t, *3MHfcL IS^^^J^S^. 

wg^at ymh ots* ^ff^^ttiOK^-v -y 

[0023] IJKiBW^SWWWf- * £ . *-v 
>- a ftig^RC iD^^Affl^ U ¥Rfc * -r -y >• 
j. L . * -v y >m ffl^ * U #80* -v -y ^ a t - 9 COM 

oj*i§ . x»4A* #at i s A^rtstisa-*-* www 

-r- ? cr>A* t'^Afflfa? ¥-at -y j. -t & 
ZtlzX*), mmT* -V -y is sl b -y I- $<75«V^a- - y 

[0024] Sit, 'J^XXh$fL^WWW'f-^<0# 
^tOWWf-^o^gSA^tfd^^a* 4 . Alt 



[0025] 

[0026] i-f . sjs^cowwwrD^i'gS^fi 
ffifSCT^H 1 5 ^ffl^Tf^-tS . 

[ o o 2 7 ] Hi 5<owmntmzt5^x . *«BJ(7)W 

WW7'aJf^Sl 5 0 Hi, tXWITn/^A*- 
^fffSra-fe 7^1 502. «ra7"o^5 A^Hfift 
fflV^^-^t-NrWtfett LTi3<^ ; e i J^«l 50 

1 5 04, x— fT&^WA^lSr^ffirtgPtKOiitfA^ 
M1 505, il^fccoWWW-r-^&l/iflWS-^MS 
gft £ff d JiftflJffll^S 1 5 0 6, 4f A- y W 
WWf-'-^5rfB1iLT^<^-Vy^affl^ ; &'JSSl 5 

0 7. ^f^-y>-i'r^#WWWx-^2r*SttL.Tfc<= J f 
fyyafflfa^gll 5 08, WWWra^gfi 

vmmkBi. si/±ewwwradf>-^sc7) 

Ifc k T H 1/ x £ f £#* LT v * 6 •ffaiWWWitrtO'f — ^ < 
-A*m^X , WWWTndf >^S&lA±{awwwra 
*Sy«l*l!iCfilt4«Mfl«1 1 5 0 9 Ziiat . 

*jflOTra*sa i 5 0 9«Jk«, 1 5 

1 0Sr^tTWWW7"o^>-^a 15 0 1 ft&X-ftKtZ 

[0028] ttz . 3I«$"Jffl)^S 1 50614. J-hSBSlfl 
/Ul 5 1 1 £tf-LT4 Vmco^U^-v 

-^t*«s*i.s. ttiwivaign 1 5 0 9ti, vwsm 

ysx 15 11 Sr^LTiiSM«iia 1 5 0 6 ttmZix 

[0029];XC. *»fc(t5WWWroifygl 
COHat-PV^T, 01 . 02, 03, 04, Rl/mi 5 

zm^xmw-th. 

[ o o 3 o ] 0 1 i&tzmiiz x swwwro^ ygiW 

JSB|$r^-r0T"$>O, 02(i*56^tcJ:SWWWrn^ 
^« k *«flBK J: -i> WWW/d =Jf £ ItKcffl ^ ->x 

[003 1 ] wwwy^^f loin www±c7)yN-f 
y\'-f- x h^a^f — J"5rk'cowwwf - ^ £Ki# L 
Slinir&www? 7> hTft 0 , ftgEifi^x l 5 

1 1 £^LT)ift0W^a 1506 ktg^sns, 
[0032] wwwro* zsgm i o 214. -ntww 

W 7 y ''7 -tf ] 0 1 cottMX' 4 V 9 - A- v b m 1 0 0 ^ <) 
?^XVZ'n i j%iW.X°foh« 

[0033] -v "/ >- \xW£^a 10 311 WWW/7 
-)fl01 *^C0 'J ? xx h £^ltT , 'J ^ xx h £ii 
itWWWf- ^ *^ -V -/is ^ 'J #a 10 4 Xti^f 
•v 'yyafflfu;#Sl 0 5tc ■•/ v-iSil 
TV^^A^^W^L, Jf^ yv-j-SnT^S^&ti-?- 
OWWWf— ^ SrWWW/^^f 10 1 tcil L . JfT7 
^jLSn-CV^v^*&J±>f y^-^ v h^l 0 0tcf>& 
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WWWf- A>*,WWWf- ?£E5tf#b, WWW/?") 
-f 1 0 1 (CWWWf-^^iE-rtlnl^JXttU/iWWW 
r - * Sr * -v -y is ^-ffl^ * 'J #St= ± T . Xti^ -v -y 
yil^t'JfS^^'yyaf-? <y>a& (c J: 0 mi 
£WWW-f— ^Sr^f-V "/ xjz-ffl-r -f X^KUckoT* 
■v y a-T 4 A>5*»Sr«^ L . * \ y i/ a.lT h%t 
■V y i^^.m^ * 'J 1 0 4 Xti* * -y aFBt 4 X ? 

-f X7WM.\ 5 0 Anwm.~Txi7vJ±$:¥i-h, 7*n-fe 

[0034] df-v»/^jLffl>^D*Sl 04(1 df-v-y 
■/ifitefSl 0 3<0*S*fcJ:'). -y^-xffl^^'J 
rttWWWf- ? £f§*ft LfzV. * -v -y ^ j-ffl^ ^ 'J 1*1 

0. f^7itl5 04l*l(:^ira/5A5:^. 

rat vtiso 2*«2aRtf>«yi£ifv\ afiS'Jffli^s 

1 5 0 eSrttLTSflUtWWWx-^Sr^'JSISl 
5 0 3MB&U LRUtii^^-y^a-r-^JBftCJ: 
•5 Sn/lWWWf- ? £ — H.^ * 'J 1£S 1 5 0 3 ^Set* 
LfcSL Jmmi 5 0 3W«)5MltfcWWW^— ^ 
Srdf^.y^j.ffl^^ U^Sl 5 0 7rtfciBttU ifc. 
df-v/^j-ffl^^U^Sl 5 0 7F*]C0WWW7 : '-^S:3l 

£ffj»&a 1506 i-te^-r ^ . 

[00 3 5] Jf^7yifflf^?*Kl05l±. 

•y i/ *.m&m. 1 0 3 *>»^£ l *) , * + -y >- ^ffl.* * 

75/iffifa?l*lKfill l lLt^WWWf-;S^ir 
•y >- a. ¥Jj£#a 103fc»L3tO-T4 #8t* 0 . f -f 
X?SIS1 5 04rttc«yi7"o^5A«rl**>. To -fe y 

-fi5o 2tfmm(?)wm$:m\ mmmm^mi 5 0 6 

LTgfl l^WWWf- * £ * >J 1 503^ 
<&)*U ■v-y^iffl'r 4 508rt 

ICfEitU ifc. ^7ya«f^;gI1 5 0 8rt 
WWWWf-^SaSiUKI 1 5 0 6 tcRHS-rft . 

ioo36]*it- mm^WL 106H wwwy^-vif 
101 K'J^xAhSftiwwwf- ^<oo^y • r- 

-v 0 3*»6»t. • 

*o. f^^gsi 504i*ifc*aa7'n^9Aat^r 

[0037]S<»lC,ittt- ft?#T*& 10 611 

T7-fcX$R£i: LTfitf*Ut*S& . mmi£XW7' ■ 
T-9\,z£ 0mtt£ftfcT?-fcXil8Jg£ffi^ *x ■>> 

"ftbUfeZtiX^&WrSlzte. Sjfi(7>T?-t:x3SJgt>«: 
[00 38] 7Jj#Kl 0 711 



Wf- ^OURL(Uniform Resource Locator) K;>M V 

v ^ aflj&^a 1 0 3 tS^tS^ST* 0 . A 
5 0 5tCj:OJfta$:tfV\ A7J^^t-^S: 
fU?gIl 5 04F*]lC{£f$LTfc<. 
[0039] #S*$W#« 1 0 8(1 WWW/5'/f 1 

oi*>^'j ? xx h Sr§ /5>(c«a^±fflwwwrodf 

v 2 0 0 £*Hft L T SaaSrttcfil-rs 1 5 fc* * ■» > 

juW^a i o 3 iztt Lxm^'u-j mscvh o . ? 4 

5 04W:»lirD?7A5:^^, 7'O-fe y 

-9-1502 tfmmmmzft 0 . 

[0040] f'-^-Xl 0911 wwwrn^f-^ 
Bl 0 1Ofl«^«fl. ±ffiWWW7l74f5^Kt2 

0 0 CO^J/T F U X «rf LJt WMWK-^T* 
0. f'U^ill 5 0 4F*ItC^»Sil. ilftSW^S 

1 5 0 6 Zit LXmWgmgM. 1 5 0 9 *<KA|± , I L-S.I/ 

[0041] mwgm^m noti f'-^^-x 1 0 

9Srfflv%TWWWTo^viSai 0 1 Olb^iJlSr^C 
nJf^ai 0 2co^f-r y^i : r'J^#Sl 0 3fc**L*ft 

s 2 o o co^w^m^ in o mkxh o . siii»««a 

1 5 0 9(*K:fcl.. 

[004 2] %m^n. lllli.^t/y ifl^S 
1 0 3AM V9-* > Ym 1 0 0*>tWIU*fcWW 
W 7-'_ ^ ^ ■gtfffij 0 . 'C WWWW -r — n / <— -r 
X hT'J)-&^tC#H3 LT ^&mi.&M?t-t 0 . -5-fiOURL 
-C'^$ixl>www^r— fiW&S' -y y'j-fl 

^#S1 0 3{c*tLT*?3#g-C£>9. f^?gll 
5 0 4rtt«rarn^^,AS:»^. KflL^WWWf- 
^^^^t'JSSai 5 0 3fc:-B$iE«L. ro-t-y-9-l 5 

0 2^, WWWf- ^*^WURL^t 0 . WWWf- 

[0043] Ifilt^^WWWr-^Srjl^ti^ 
affl/Jt'J ^7y*U ^ -V-y jl ^ ^ t '.J ^ 

acTjdf-r -y yif-^»»± OiftitWWWf-? 

-V -y x j.«aa^igt . ^r-V -y >'i»t y b^$-l6]± 
[00443 4fc. #i50-^fiBr B lOn^ • ?-9<nT 

WWW r- ^ tcKB* 3 -ti l. d t //T * . t L-T -v 

•y V .x <7; b v h ^^[njj! b . + ••/ h V - ? g 

[0045] dr-r yi-Mffl^ ; £ l J^5'7) :3 f^-yi'- 
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7 •fe^.^jgc7)_h(i<7)WWW7 r — 7 cr>&.* -v •/ iffl-r 
I.^S^^wwwf-i' 2r«JTC# , t&££ LT^ 

■Y-yv-jLCOb-y h^I*]±t . *«y h V-^cOft^ifl;® 
[0046] £tz. ^^"yya^t'JfS^A-'/x 

Af-?«ffiici oatutwwwf-^c^^t , x 

h WWWf — W^ftvyiffifa^ ¥15 £ -V -y 
^ if S C k £ i 0 , x— r 7>im Ltz V MWWf- 7 

• y h^c7)|$)±h . * y h "7- 7C0ft<Sf(E;$A<»rf?£fc & 

[0047] . iMflWfli^RtfWWWrn i'lSS 

[0048] U y*XXh?^WWWf-^«# 

SUfeWWWWf- :?cO$fcl3W».£fH CI t tcfc 0 . x— if 

[0049] *fc s 4M»W«*St «k ~> T«R<0±(aw 

COb -y hS£cO[6]Ji&t/*>y h V^COft^ffii&^'BTtEfc 

[0050]4fc. MSJflfWWWWTD^y^i 
at/±(4wwwr o 3- v-^ScoKifNfafl s ft itlftfl £ # 
fcK»U WWWTD^f y^f St/±fiWWW7a Jf *s 

<. $W^S«^y5COT--^<-XSrBI)fl<)£3E;SL.. ft 
<=f^S HlfiWWW r a S^glcti^S&JlcOtfcSlS £ 
^rfc^ v » J: ^ i k tc X 0 . J: 0 S&WJf #t88i 

[00 5 1 ] 1 3 IJ«»3(: J: l>WWW7o ygfco 

S3 0 1(2. WWW75>)f 1 0 1#>£>C0'J7XX hco 
URL^^f-r-y v-i¥iJS¥Sl 0 3 -£<OURLCOK 

-fX7l£Sl 5 0 4^^70/5^^. 7nt 
■ytl 50 2^Hdc05!liSS:fi : 3 . 
[0052] #tMfiJWem#&3 0 2(i. 
3 0 1 *»4>g»tfcft«tcWJS-t&WWW7*ndf ^SIBSr 

fgt* -tm x7£is 1504 pHzmmyvfy a 
[0053] fti&mm^^mz£^xttwm<r> l ®m 



■ W&tthZblzX 0, 4HMfta«aH<o*afti: - UR 

[0054] H4*i*»B^£J:*itaA*aK:BWSaC 
a«r*^-0T*4. 5lcRAMfl^S4 0 1 ti> y i' 
1 0 3 7)S5tf# Lfc WWW-f- ? £ WfrShfr , 
, , \-~rdf X h tf * 6 o Jpjffi L . A-f / <- f 
=*r x i- t-ab S^tCf(?)#W)WWWf- 7 COURL 2r 
WfL. $ mi+ ■ 1 0 6X(iaSSW5t 

¥S4O3*^co^£J;0, 9tm*-£'fio±o*x-y 
^j.fJ5S¥Sl 0 3£*4LTf&^£«o#K-C&9 . t 

■fX^^Bl 5 04l*Jt^a7-n^7A$:W*>. 7n-t 

■y-y- 1 5 o ■z^mp^m^fi o . 

[0055] MMEt— 4 0 2ti. WWW7-5 
^if 1 0 1 £J: 0 'J 7 xx h^r^d JL— 9--oaBg$:ie 
aL-Jt-f-^^-X-CfcO. f-f^^Ml 5 0 4l*i(c 

[00 56 J Ill 2(4aajS-r-^^-X4 0 

HI 2(0 J: pCjl— fimi 2 0 ltSUISKl 2 

0 2«ttfi*KL-C**. a-ffll«120 1li. 'J 7 
XX h'v. y ^rt<Oi--rfflf«re>, 7-Odf >-l2llEW^<50X 
-^•fflfg^SrfflV^S. <X£. fiSSW^S4 0 3{i, 
www/5 W 1 0 1 iz X 0 »J ^ xx h Srff 3 x— "f «o 
MSJKSr. SSJKt-'-^"<.-X4 0 2$rfflv^T¥'i5tU, 

"t«ow®tessrjtaA#j»#a4 o 1 £js-r#ST* 

0. f'iX^gtl 5 04W:Sai7o/7Am, 
7Dt -yf 1 5 0 2^H^C0«a ; a2r : >T0 . 
[0057] ^!^$"Jffll¥S* v - 'J 7 XX h L/CX— V 

Six^x— 'J 7 xx h L /c www -f - 7 <7)#«?jfc7> 
WWWf- 7 «7)4 ] "C . T 7 -fe X^K«0±{ji«OWWW-f — 
7cOA5tr5S^-1-S- k (CJ; 0 . x— ^'«0*S«£JEU.Jt 

Hy--t'XCOtI«t 'J 7 XX h Sft&^ffitti/OSVVWWW 

1 0 0 5 8 ] tAT. *f|BH:J:SWWW7nifygl« 
IftflFSr . H 1 « i -5 CWWW7o * S^BSrJiMrCRI^ 
4 k . II 2 co J: o K«jRffl v •> 4 *&£-P V ">T KHfl-T 
4. 

[ 0 0 5 9 ] JJIR. ^T<0*&ttJV^-C . SJWfa^S 

1 i oil wwwroJfygn o 2co^?^ • fwmftB 
s-rs^afcHftLTJiaao+jhSrSjSL. xtiKa-ts 

#SSr*-f •6±{4WWW7'o4r ygI2 0 0 tcM-TSSa 
a«aH*4t*> 3 flrV^J: ot-'-7<-x 1 o 9*sseL, ^ 
SC)£t.tWWW77'>f 1 0 1 (CX7-^< -y-fe-i7*r 

[0060 ] 01 co £ 3£wwwro*s^S£JiM]irc 
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[006 1 ] t-f. WWW7yW 1 0 1 #<WWWTo 
^^mmi 0 2l,zttLX ] J9^AhZTfob. 

i0 3* !| jmb 4 ( xf7 rs 

2) . <W=, ^7^«#Sl0 3li 'jmn 
S^WWWf-?^+ -v y-iffl^ li^-ai 0 425. 

503 ) . 

[00 6 2] Xf 77'S5 0 3izi3^X. =*-v -y 
*ITV^« fcfljg^ilfc*^. # A- v S/aWJg*R 1 0 3 
(i. i£^|>WWWf—?£WWW:/ ; 5 1 0 1 
m-f& (Xf77S506) . 'J?XXb?ft 
itWWWf- ^COl, %T 5fct5t^3"Wl & ^ ( X -r y 7" S 

5 0 7). fcT*-*. *-r 77S507 a%R*%9fc: 

[00 6 3] Xf 77S5 0 3Ki>tvt. ^f-v/yA? 

3d. y h $^wwwf-^&'f h 

flO l*»^»]R»r4 (XT77S504) . W:. * 
fyy aWgfS 1 0 3 li , K# LitWWWf- * 

(XT77S50 5) . Xf7 7S 

5 0 5«o^-vy>-i5!iilt-ov^{i. H6CJ;0f**r 
4. 

[0064] Jft7y^KfSl 0 3(1 IX 

# LtWWWf- ^ £ WWW75 ^if 1 0 1 fciMfl L 
(Xf 77S50 6) . KiUcWWWf-^fc^^t 

stRAiayi*^ (Af77S5 07) % $w&<, 

[00 6 5] HSfcfcttS^^'y^iSfta^m (Xf7 
7S505) ICOUT. 06 J: 0I^-TI>» 
[0066] *\ 7yiWSfg 103H Mi 

■ fS«f^S 1 0 6 fcasfi^jg^OT^-teXJMEfc* 

(XT77S6 0 1 > , ftificO— ^SflPal^Ty'-tAflfS 

WWf - ? COURLAiftjficO— $RBS<7)T 7 -fc *M8E?).h 
ffi(iOURLT*>«>* 4 Sr*H- • WW¥R1 0 6£|S]Vv&*>-£ 

6 (XT77S6 02) . tl. KiL^WWWf-f 

wf-^m j f -y j-saaji^-r, *nw-s. 
10067) z\zx\ fBSo-jatflia* 7 era t l fc* 

110 1-11 0 7Sr-B«lC5g»rL- (-X-r-yTS 1 1 
08) . %MUcryay ■ "f—9 1 101 — 1107 2:* 
fhL (Xf77S 1 1 09) , 7BF^7;-feXSSl 
1 1 OttS. 



[0068] IX^L^WWW-f— ^^URL*<fijfi<?D— ^ 

S6 0 ltiS^T. ftjfiOT^-b^ltKSr^-v-yi'Aai 
mcoZkftt LXm^^^rk. Jf^ y^-j-ffl^^'J^S 
10 4 (iLRUdf -v-y x f — ? 117/1- ^ 'J XACS^f 

# *» <i« t *V ^WWWf- ? 2: * + •/ 
S/afK^a 1 0 3 fcHEi**-* fc HWC^r-v ■» y 

* U BiJRfc L < * a- -y yafl^g 10 3li.JR1l 
LfcWWWf- ^Sr^-v y^Affl^^'J^-Rl 0 4CiS 
U y<t'JgS«t7yitS (Xf77S6 0 

3) . 

[0069] <Xfc. ^^aW£#ai 0 311, 
■vis^Ri* t'J^Rl 0 4^+ yv-jr-r-^tfOB^ 

* -v *£'*-*-4—je*fl : a*. *lt ■ HW¥» 1 0 61ZX 

677tXJH?ft6*>. XHATJ^Rl 0 7WA7JF*] 
S 6 0 4 ) 

[0070] m-m^m*. *tt • w«f*a i o 6 ic 

J; |> T 7 -fe .X (C J: h i> cr,Xh h m& . * \ -y y- a « 
5g#Sl 0 3te. Jf-r 7^=6^81 04»ift 
•y iy at- ?<7>SJ&fc: J: 0 gHlJt WWWf- * iOURLtf 

0 6 fcfSJl v^fc-e (Xf 77S605) . T 7 -b X^Jg 
cO±fficOURLT-$>n(f -V y t 'J #R 104« 

df A- y >• a -r- ^ cojSfllt i 0 SilfcWWWf- 

vis 3.-th. T^-txaScOiiufOURL-C'^ltixtf 

[ 0 0 7 1 ] 4fc. ±E-®feft*«. A73*S 1 0 7(3 
i*A*rtSTJbo3t*&. ^+ -ysyifJ^Rl 0 3 
ti, 3-A-y yaffl^t'JfSl 0 4^l-7xaf-^ 
coam^ i D&ixfcWWWT-'-? coURL^ATJrt^^. 
SLTV^*^A7)*S1 0 7 tPIVv&iyfr (Xf77 
S606) . A^rt^lCll^tT^ix(fJfA--yy-Affl^ 
t U #R 1 0 4 COdf -v y y j. r"- 9 <»WMz I *) WttufZ 
WWWf- ^^^f-ryyafflfa? ^ 1 0 5 twS 

l. fa? leiitc * -v y > a t h , Kjmmzm =s i 

[0072] 05tCfc(tl>7 1 cl5!^5!aJI-^ll ( X-f 77S 
5 0 7) (COV >T. @7(CJ: WJ^&, 
[0073] 4-f . jtttA<M»¥-a4 0111, 

1 0 3 WWL% LtWWWf- ^ SrfflAji^ . 

'J h <f ot»^^asat : ii5t^S4 0 

3 taW". SiiaW^S4 0 3Ji. »tK->fc3-— f 
<7)'lf|g^liSJS7-'-^'<-X4 0 2-ClS^ (Xfy7S 

7 0 1). jl— *f<r)W£ig.£%M*-'&W^mz&-t,. % 
!^$"J«f*S4 0 1(1. J2.-^aSJS* s ffiv%*|-^. 5fe 

(1. MLtWWWf-?* { A>f/'?-f= i fX 
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£«W> (Xf77S70 2) „ 
[0074] W.ftLfcWWWT-ftf^'t 7-* X V 

-£(4 . WWW f— 9 * S #B3 L"C WWWf- ? COURL 

^nt'is^iitf t^f v/s 7 o 3 ) . <wc, 

out. m^^tsmwmm ■ nmttk 1 o 

SI 0 6 (CffiV (Xf 77S704) . 

[00 7 5] Xf y7°S7 0 4(CiiVvC ±1BURL#T 
7H:X^O±{rt'&&hW^£ft*:*a-£. %M&UM 
3MS4 0 1(4. iR§t^^WWWf-^A {;i f+ ^iffl 

.x^y^ai 04 . xt4^ "/yifflfa^gio 

1 0 3^ifLXm\^h^h (Xf77S503) . 

[00 7 6] Xf77S5 0 3Cfc^t, TOf-f^W 
WWf- ^ -V ••/ v- j. $ *XT V ^ V , $tll?^-$ijflf 
*S4 Olli. ±|SURL<7)WWW7 r -^S:BX#t-&^ 
Sr^f-Y-y^ifiJ^Sl 0 3Cff^ (XT77S7 0 
5) . ^ yv'.xW^I^l 0 3(4. 
m\ 0 0O^-A^WWWf-:?£BX#L (Xf '/7 
S 7 0 6 ) , LitWWWf-^O^f -v -/ ^i3tO;JISr 
frd (Xf77S50 5) o 

[00 77] Xf 7 7S50 3tC*3^T, Kit^iW 
WWf- ? J&«f -V -y i-' a $ iXT ^ & . & VX f y 7° 
S 5 0 5iZti\^X . Ki#t^WWW'r"-^tOdf -v -y 

Etff L itWWWf- ? 0#Ba$ l c«llRL £ HHtcpl^ . 5fei5S 
^£i-&^5AHOffl£#*ff >bixT V ^l»WWWf-^ 
URL# < $>£#ira^& (XT7/S7 07) „ 
[00 7 8] Xf 77S7 0 7£fcVVC, ^T«0#IW 
WWf- ? dot ^T5feM^-$r t"l>* 1 S* 1 c 7 5fi l^^fcix 

ifc^^fEWWWf-^&iXlf , XT77S703 

[00 7 9] H2Xt±03c7)J:3^, |S:»WWW7o 
3- x^B 1 0 2 £ Pi«e^ffl V * £ *&*>»Ui05*« £ II 

[0080] WWWy^^if 1 0 1 (Cj: OWWW/n^f 
ygfil 0 2(C#LTy 7XXhrt>'lfb;fX&fc. ^r^r-y 
yifl^gl 0 3(2j;DU^xxh$rSfi-ri> (Xf 
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